ABSTRACT
Background Studies show that implementing huddles in healthcare can improve a variety of outcomes. Yet little is known about the mechanisms through which huddles exert their effects. To help remedy this gap, our study objectives were to explore hospital administrator and frontline staff perspectives on the benefits and challenges of implementing a tiered huddle system; and propose a model based on our findings depicting the mediating pathways through which implementing a huddle system may reduce patient harm. Methods Using qualitative methods, we conducted semi-structured interviews and focus groups to obtain a deeper understanding of the huddle system and its outcomes as implemented in an academic tertiary care children's hospital with 539 inpatient beds. We recruited healthcare providers representing all levels using a snowball sampling technique (10 interviews), and emails, flyers, and paper invitations (six focus groups). We transcribed recordings and analysed the data using established techniques. Results Five themes emerged and provided the foundational constructs of our model. Specifically we propose that huddle implementation leads to improved efficiencies and quality of information sharing, increased levels of accountability, empowerment, and sense of community, which together create a culture of collaboration and collegiality that increases the staff's quality of collective awareness and enhanced capacity for eliminating patient harm. Conclusions While each construct in the proposed model is itself a beneficial outcome of implementing huddles, conceptualising the pathways by which they may work allows us to design ways to evaluate other huddle implementation efforts designed to help reduce failures and eliminate patient harm.
BACKGROUND AND SIGNIFICANCE
Huddles are not new to healthcare. These typically short briefings are designed to give frontline staff and bedside caregivers opportunities to stay informed, review events, make and share plans for ensuring well coordinated patient care.
Studies show that huddles can improve patient safety [1] [2] [3] [4] and can reveal factors that contribute to potentially adverse patient outcomes, such as medication errors, near misses and poor hand hygiene. 5 They can provide a venue for raising concerns, increase efficiency of exchanging critical information, and increase staff 's perception of the benefits of face-to-face discussion. [6] [7] [8] Moreover, huddle implementation can improve teamwork by enhancing working relationships, increasing trust across departments, and helping staff appreciate and respect others, seeing them as allies working towards a common goal. 2 3 6-8 Missing from the literature is a description of how an integrated system of huddles, developed and structured based on theoretical principles, might work to reach the goal of reducing failures and eliminating patient harm. Thus, we conducted a qualitative study to begin addressing this gap. Specifically, our objectives were to describe the development and implementation of an inpatient huddle system, which was grounded in the theory of high-reliability organisations (HROs) and situation awareness (SA); explore the perspectives of hospital administrators and frontline staff on the benefits and challenges of huddle implementation; and use the findings to inform the development of a theoretical model depicting the pathways by which intermediate outcomes from huddle implementation may work together to increase staff 's capacity to reduce patient harm.
Center (CCHMC), an academic tertiary care children's hospital with 539 inpatient beds, developed and began testing an inter-related tiered huddle system grounded in the theoretical principles of HROs and SA. 9 The essential goals of implementing the huddle system were to improve the ability of staff and administration to identify emerging risks and threats, place those events in the proper organisational context, and formulate specific predictions and plans to efficiently and effectively resolve them.
Huddle development and implementation: theoretical grounding
Galvanised by the Institute of Medicine's landmark publication To Err is Human, 10 healthcare researchers and improvers over the past decade have begun to investigate how healthcare can become more like other HROs. 9 10 HROs are defined by their ability to perform reliably and safely in the face of complexity and dynamism and include industries such as commercial and military aviation, the nuclear power industry and firefighting. 9 While several HRO frameworks specific to healthcare have emerged, 11 12 transformation remains elusive, 13 improvements remain modest and patient harm continues to be pervasive. 14 Huddles are frequently used in HROs as a means for frontline staff to share and make sense of current situations, errors and concerns, and to discuss options for resolving or eliminating them in the future. Weick and Sutcliffe 9 outlined five key tenets of HROs: preoccupation with failure, avoidance of simplifying interpretations, sensitivity to operations, commitments to resilience (ie, capacity building), and flexible decision structures that defer to expertise. These were used to guide the design of CCHMC's inpatient inter-related huddle system (see figure 1) . Specifically, preoccupation with failure is addressed by developing and implementing a required daily forum when staff review and reflect on all unexpected events; sensitivity to operations is achieved by continually assessing a unit's stress level and by bringing organisation resources and expertise to support unit functioning; reluctance to simplify interpretations is accomplished by ensuring that huddle participants represent a variety of disciplines and levels of experience so that multiple perspectives are considered when addressing issues; commitment to resilience is fostered by using proactive planning mechanisms to help detect and mitigate potential risky situations; and finally, deference to expertise is reflected by recognising that although unit staff closest to the work often have the best sense of what needs to be done, they sometimes face unusual or difficult circumstances that tax existing capabilities. During these times, units need to migrate and escalate decisions and actions to those with additional and different types of expertise.
In addition to the more general HRO tenets, the huddle system was designed to incorporate the principle of SA. A person displaying SA is able to monitor and recognise cues that increase their awareness of what is happening around them ( perception); integrate information to develop a comprehensive picture of the current status and understand how it may affect goals (comprehension); and extrapolate forward to determine if the knowledge obtained might adversely influence the situation both immediately and in the near future ( projection). [15] [16] [17] Inadequate SA has been identified as a primary factor in accidents attributed to human error 17 and is especially critical in healthcare when information flow is high, continuous and complex, and poor decisions based on that information can lead to serious consequences. We Figure 1 Three-level tiered huddle system grounded in high-reliability organisation-situation awareness principles.
incorporated the SA principles into the huddle system by asking each huddle participant to systematically report on patients on their unit who they thought may deteriorate in the near future and label them as 'watchers' ( perception); asking senior nurses and physician leads to coach charge nurses on how to integrate their perceptions into an informal severity of illness assessment (comprehension); and training the clinicians on how to use the information to facilitate prediction and planning for at-risk patients ( projection). More detail on how SA was operationalised within the huddle system is reported in Brady et al.
18 Table 1 shows a timeline of the development and implementation of the huddle system. The new HRO-SA based activities were initially incorporated into an already existing informal huddle process that was used to discuss flow and staffing issues. We conducted a pilot test in four units: general medical seeing patients <12 years old; general medical seeing adolescents; medical-surgical neurosciences; and short-stay surgery. Staff members participated in group training, one-on-one coaching, and peer role modelling on the new HRO-SA based activities and expectations. We developed standardised tools and a common lexicon, and instructed individuals at all levels to use them to collect data, conduct huddle reports, and develop mitigation and escalation plans. We conducted training in the remaining inpatient units approximately 5 months after the pilot projects were initiated. As shown in the data below, although it has taken time, the HRO-SA precepts introduced via the huddle system are now an integral part of day-to-day practices (see online supplementary appendix for more detail on huddle implementation).
Study design
We conducted a qualitative study, 19 which allowed us to obtain a deeper and more comprehensive understanding of the huddle system and huddle outcomes from the participants' point of view. The study was deemed exempt by the CCHMC Institutional Review Board since it is part of an overall quality improvement effort and no identifying information was collected.
Participants
Interviews were conducted with a purposefully selected sample of key informants. In January 2012, the Vice President for Safety and the Director/ Manager of Patient Services (MPS) were recruited to participate as they were the champions of the new huddle effort. Then, using a snowball sampling technique, 20 they provided names of others who had been initially involved in developing and implementing the huddle system or were champions or current leaders in improving and expanding it. Those people identified additional staff members who were able to provide unique perspectives based on their organisational roles and huddle-related activities. All 10 individuals, representing diverse levels of the organisation, agreed to be interviewed (see box 1).
We also collected focus group data from inpatient bedside and charge nurses and respiratory therapists (RTs) who were participating in a separate qualitative study on SA (conducted by PB and LG). That study's aim was to assess perceptions of and experiences with SA more broadly; however participants often mentioned huddles during the focus group sessions. Thus, we included all huddle-related comments made by these key stakeholders in the qualitative dataset for this study.
To maximise focus group participation we sent emails and hard-copy invitations to all inpatient charge and bedside nurses and RTs (N=700) and also displayed flyers in high-visibility areas (eg, restrooms and break rooms). To encourage an honest and open dialogue, we assigned participants to a group based on their current role and responsibilities resulting in three charge nurse groups (n=3; n=3; n=4) and three bedside nurse/RT groups (n=3; n=3; n=5). Participants represented 14 of the 19 inpatient units and included units caring for acute and critical care, general paediatric and subspecialty, and medical and surgical patients. The majority of participants had been on their current unit for >5 years and over half had ≥10 years of nursing experience.
Data collection
Throughout February 2012, LG (an evaluator unaffiliated with the huddle activities) conducted hour-long, face-to-face interviews in each participant's office or another private location using a semi-structured interview guide. The interview was composed of openended questions to elicit perceptions of the purpose, structure, benefits and challenges of huddles, and was tailored for each interviewee type.
LG conducted the focus groups in a conference room setting using a different semi-structured interview guide that included more general questions about SA. All interviews/focus groups were digitally recorded and transcribed verbatim.
Analysis
We analysed transcript data using the constant comparison approach 21 to identify convergent and divergent perspectives on the purpose and goals of huddles, as well as their perceived benefits and challenges.
LG and PB independently open coded a small subset of the interviews. They met to compare and discuss their results and to make final coding decisions which were used to create an initial codebook. They used that codebook to analyse subsequent transcripts, updating and revising it as additional codes emerged. Relevant training materials, presentations, data collection and reporting forms were also reviewed. Initial findings and the emerging model were shared with interviewees to assess validity and obtain feedback and additional context.
FINDINGS Beneficial outcomes
Our analyses revealed five overarching themes related to the benefits of the tiered huddle system. We discuss each theme below along with illustrative quotes (additional quotes can be found in table 2).
Improved efficiencies and quality of information sharing
The outcome most often mentioned was that the new huddle structure facilitated more (quantity) and better (quality) information sharing and communication within and across participating units (micro) and mesosystems (ie, emergency department, perioperative, employee safety). Training and coaching on HRO and SA principles, and theory-based data collection and reporting tools, facilitated huddle participants' and leaders' use of a standardised, consistent language and terminology. This uniformity, they noted, enhanced their ability to communicate with each other and increased a shared understanding of the cultural assumptions of safety, risk and threats. A majority of interviewees also noted that having designated times each day for interacting with and listening to representatives from other interconnected units was critical for accomplishing well coordinated care. Some informants, particularly nurses and nurse leaders, opined that huddles provided a scheduled venue for asking questions and obtaining answers in real time rather than having to make multiple phone calls over many hours. These perceptions are well illustrated in the following quote:
We learned the new terminology … We learned what a watcher was, we learned what high risk therapy was, and then in practice continued to report these concerns, we began to … identify who was at risk on your unit, and who wasn't. (Bedside nurse)
Accountability
In addition to improvements in information and communication, participants repeatedly reported that the new huddle system demanded a greater degree of accountability for being able to verbalise concerns about Original research current patient status and to effectively present mitigation and escalation plans to peers, supervisors, the safety officer of the day (SOD) and other attendees. Participants observed that being able to meet these new expectations and be more accountable gave them more authority in the eyes of their colleagues and team members. Increased accountability was noted as a beneficial huddle-related outcome by individuals at all levels:
One of things that it seems like this has done, this whole processes and structure increased accountability across the hospital really. (Chief of staff )
Empowerment
Charge and bedside nurses, in particular, reported that the new huddle structure helped them feel more empowered to speak up and publicly express disagreement, even with those in 'power'. They declared that they have a more credible voice at the individual, unit and organisational levels, and that this has led to a higher degree of trust from fellow providers, including physicians. This increased level of trust has resulted in their ideas and recommendations being taken seriously and acted on, rather than dismissed, leading them to feel empowered to continue providing ideas and take the initiative on new projects. This sentiment is expressed in the following quote:
We have come leaps and bounds here with nursing feeling like they are empowered to speak to and to push back on physicians a little bit which was not the culture, but we have grown, but there are still barriers, especially with certain senior level. (Charge nurse/clinical manager)
Sense of community
Participants at all levels reported that the huddle system has enabled a more comprehensive hospitalwide view of patient safety, census, staffing, admissions and discharges, and that this has led to a greater sense of community. Moreover, they stated that this larger vision gave them a much deeper understanding of what their colleagues across the hospital deal with on a daily basis, which makes them feel more connected to their peers, to other staff and to the organisation as a whole. One bedside nurse reflected how the increased sense of community is manifested at the individual level: 'It's easy to dismiss someone you don't know'. This view is further illustrated by the following quote:
… there is a greater sense of community between the charge nurses. When I was in charge, I was able to see the bigger picture of what was going on in the medical centre and not just what was happening on [my] particular unit. I was able to see [if ] the census is very high so it's important to get our discharges out as quickly as we can. (Charge nurse)
Culture of collaboration/collegiality
The final theme that emerged was that the huddle system appears to promote a culture of increased staff collaboration and collegiality. Participants noted that there was less competition for beds and staff, that they were more likely to offer beds and staff to other units, and that more realistic requests for staff needs are made. In terms of safety, they said that during the huddles, participants were more likely to provide to analyze why unexpected outcomes happened and try to prevent them from happening in the future" (SOD) Accountability "Accountability and the ability to escalate. Not only the ability, but the expectation that you will not proceed in the face of uncertainty. If you are … uncomfortable … you are expected to call … and the problem will be resolved" (SOD) "When you go to bed huddle and you see that all these other units are doing it and you're having to state these out loud in front of everyone when you are discussing your unit, it puts the accountability on that individual. Even if they didn't see it as a priority … they have to do it and by doing it then I think people start to understand the importance of it" (charge nurse) " advice and consultation to nurses who work on non-specialised floors, but were asked to take care of children with specialised needs due to high census. This sentiment is expressed in the following quote:
Anti-competition, consideration, compassion-don't assume that the unit is saying no because they don't want to help, all have a better idea of what's going on on other units and know that everyone is busy!(MPS)
Challenges Surprisingly, very few participants mentioned any huddle-related challenges. Only two, time and personnel resources, were mentioned by more than one interviewee; and focus group participants did not mention any. The concerns noted are reflected in the following comments:
They take time, they take you away from your primary place … we're talking about in the actual physical huddle 20-30 people sitting around for the daily brief, I don't know how many people are on the phone.(SOD)
As a charge nurse … sometimes you had a patient who was deteriorating on your unit and you didn't want to leave the patient at the bedside or you had a family need that you had to directly attend to. So sometimes you couldn't go. (Charge nurse)
Toward a proposed model of huddle effects
While the themes emerged independently from the data, in figure 2 we propose a model illustrating that the capacity to reduce failures and eliminate patient harm may result from a process whereby improved efficiencies and quality of information sharing, increased accountability, empowerment and a greater sense of community jointly enable a culture of collaboration and collegiality, ultimately resulting in an increased quality of collective awareness.
DISCUSSION
Studies within and outside of healthcare have shown that huddle implementation can result in and improve on a number of beneficial outcomes, including improved communication and collaboration. 1-6 8 18 22 23 While our findings are consistent with these earlier studies, we are proposing that rather than considering each concept individually, it may be more useful to view them as mediating variables working together to improve care, eliminate failures and reduce patient harm. Specifically, the model suggests that huddle implementation can help systematise clinically related communication activities and provide a new lexicon for creating a shared meaning of more abstract ideas like patient safety and threat. This shared meaning can then result in improved efficiency of information sharing, a heightened sense of accountability and empowerment, and an increased sense of community across different units and groups. These factors together may then strengthen the organisation's collaborative culture for enhanced learning and understanding, which we could result in reduced failures and patient harm. 24 Of course, the only way to test this model is to create a valid and reliable survey instrument measuring each of the constructs and administer it to a representative sample of healthcare providers prior to and after a new huddle system has been implemented. This will be the next step in our huddle-related research agenda.
A heightened sense of accountability was not simply manifested in increased responsibility for completing assignments or carrying out specific tasks. Rather, as we showed earlier, it had to do with a broader expectation that all staff members must assume more personal responsibility for ensuring that reliable identification, mitigation, and escalation of concerns occur. Accountability, the data suggest, was fuelled in two ways. First, through training and coaching all staff members in using standardised tools and improving their skills and capabilities using them. Second, by establishing expectations and processes that required staff members to use their skills to be conscious of patient-related cues as they emerge, to comprehend the possible adverse consequences of those cues, and make any needed adjustments to action before they turn into a serious safety event (SSE). 25 These findings are consistent with other published studies describing the mechanisms through which operating room briefings result in operating room personnel taking increased responsibility for safety. 2 The construct of empowerment has been defined in many ways, depending on the context in which it is Figure 2 Proposed model of how emerging themes/concepts might work together to improve collective awareness, reduce failures and improve patient care. HRO, high-reliability organisation; SA, situation awareness.
being studied and used. 26 Our participants used it to describe how the huddle system and standardised SA language and tools provided nurses, in particular, the opportunity and confidence to speak up to other team members, supervisors or others of higher status when they disagree with a particular course of action. This finding is consistent with work on preoperative huddles showing that the opportunity for team members to seek input from the whole team participating in the huddle is associated with decreased rates of wrong-site surgeries. 3 22 We imagine that empowerment, like sense of accountability, was enhanced by the coaching activities that were enacted as part of the huddle implementation efforts. Huddle leaders were able to identify anxious or less confident clinicians and work with them to increase their level of comfort and sense of empowerment to speak up and express concerns in the huddle environment and on the clinical floor. Empowered frontline clinicians are essential for improving individual and organisational SA and for ensuring that interpretations of complex events are not oversimplified, an important HRO tenet.
As our participants noted, huddles also stimulated an increased sense of community, a feeling of being connected to other teams and units at the meso and macro levels. Participants reported that they had a greater appreciation of their place and role in the organisation and that they felt more connected to their peers outside of their primary work area, both of which ultimately facilitated collaboration across units. The huddle system created a safe environment for presenting and discussing challenges and threats to patient safety that commonly exist throughout a healthcare organization, which is critical to facilitating a transition to an HRO culture more preoccupied with understanding and eliminating failure.
While an enhanced culture of collaboration and collegiality has been identified in the literature as an immediate outcome of the huddles, 3 we suggest, as depicted in the proposed model, that the other proximal outcomes described earlier may be necessary and indeed work together to increase the likelihood of sustained collaboration and collegiality. As several participants noted, the huddles served to create a 'we are all in this together' mentality that facilitated smooth and efficient collaboration when, for example, a nurse needed advice on giving an unfamiliar medicine or to determine the best unit placement for a complex patient leaving the intensive care unit. This type of collaboration is essential for progressing toward an HRO culture of deference to expertise and commitment to resilience. Collaboration across disciplines and microsystems ensured varied frontline expertise was available and facilitated proactive planning.
Participants did not mention reducing SSEs as a positive outcome of huddle system implementation. While we cannot assert a causal link between huddles and reduction of SSEs, data from a recent quality improvement effort showed that, since huddle enactment, there has been a 50% reduction in some SSEs, including unrecognised clinical deterioration. 18 27 One possible explanation for why participants did not mention SSEs is that safety is a 'non-event' until something adverse happens. 28 That is, when asked about huddles, participants focused more on what they experience on a daily basis ( proximal model outcomes) versus the rarer, more distal outcome of a SSE.
The study has several limitations. First, some may argue that the snowball sampling strategy for obtaining key informant interviewees could have resulted in a biased and more positive view of the HRO-SA huddle development and implementation process. While this may be possible, we believe that the diverse nature of the interviewees in terms of roles and responsibilities within the hospital helped attenuate the likelihood. It is true that we did not specifically seek out individuals who may have had negative impressions of the huddle system. Although participants noted many benefits, they also mentioned challenges. The low focus groups' participation rate of less than 3% may indicate that only those with positive huddle experiences volunteered. However, the aims for the focus group study did not pertain to huddle development or implementation and therefore the recruitment materials and efforts did not specify the goal of learning about huddles. Despite this, selection bias may exist, resulting in the over-representation of positive themes and under-representation of negative themes. Additionally, a few of the interviewees participated in developing the huddle system, and two (PB and SM) are also members of our study team. Again, some may argue this resulted in positive bias. However, this could be countered by the fact that it is these individuals in particular who are aware of any challenges that need to be addressed. Another limitation is that we focused only on the inpatient huddle system which may be structurally or culturally different from other types of units within or outside our hospital Thus, it is uncertain how generalisable our proposed model will be to other departments and centres with different huddle implementation models, safety cultures, levels of physician and nursing engagement, and patient populations. These are all important considerations for future research efforts.
CONCLUSIONS
Hospital leadership determined that a system of interrelated huddles grounded in high-reliability theory could potentially reduce patient harm across the hospital. Once implemented, the system provided systematic and regular opportunities for micro, meso and macrosystem level leaders and others to interact face to face to examine and solve problems together. As our findings suggest and our model proposes, in addition to the more concrete act of solving problems, huddle implementation appears to improve the efficiency of information sharing among staff, enhance their sense of accountability and empowerment, and strengthen their sense of community, which, as we suggest in the model, may work together to establish a more collaborative culture that enables a collective awareness for reducing failures and improving patient safety.
